
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



13 

Hence B'K'=FK'. .-. The locus of IT is a parabola. 

Corollary 1. The diagonal of the rhombus is a tangent to the curve in every 
position; and the second diagonal is parallel to the normal. 

Corollary 2. When the diagonal is parallel to the radius it is an asymptote. 

Corollary 3. If a point in one side of a movaoly pivoted rhombus, at a giv- 
en distance from the- vertex, is constrained to move in the circumference of a directing 
circle, and a point in the adjacent side equidistant from the same vertex is fixed in the 
diameter (or diameter produced) , the locus of the intersection of the diagonal (produced 
if necessary) through the other two vertices with the radius (or radius produced) of 
the directing circle is a conic. 

Corollary 4. A conic is the locus of a point which moves so that the ratio of 
its distances from a fixed circle and a fixed point in its diameter (or diameter produc- 
ed) is equal to unity. 

The linkage is very easily constructed by using thin strips of wood or 
metal for each line in the above figure except the diameter of the directing cir- 
cle, which should be strong enough to support the rest of the linkage without 
bending. The links representing the diagonal and the radius should be slotted, 
then there will be an opening at their intersection in which a pencil can be in- 
serted to describe the curve. 

The points F and F represent the foci, one of which, the point F, should 
be made to slide along the diameter. Then a change in the curve due to a change 
in the relative position of the foci is made evident. 

If the diagonal DI passes through the point F, and an extra link BE is 
attached to the vertex D with the point E in the diameter, but so situated that 
BE—EF, then the vertex I will describe a straight line. 

For we have FB x F Inconstant. Consequently, if the vertex B describes 
a circle, the point I must describe its inverse. 

The extreme simplicity of this linkage reduces the geometry of the conies 
to that of the rhombus and the circle. 



DEPARTMENTS. 



SOLUTIONS OF PROBLEMS. 



ALGEBRA. 

Problem 185 was also solved by A. H. Holmes, Brunswick, Maine. 

187. Proposed by L. E. DICKSON, Ph. D., Assistant Professor of Mathematics, The University of Chicago. 
Express by radicals the roots of x 1 -\-px s -\-%p 2 x s + ¥ 1 ^ 3 a; + r=0. 
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Solution by G. B, M. ZEEE. A. M., Ph. D., Parsons, W. Va. 

Let x=y-\-z. Then the equation becomes 
y 7 +2 7 +(7ya+p)[y« +z& + (3yB-Hp)(y» +z s ) 

Now x may be decomposed into two parts, y and z, in an infinite number of ways ; 
we may, therefore, suppose y and z are such as to satisfy the condition 7yz+p—0. 

.-. yz=-\p,yi+z' J = -r. 

Let y 1 =a, z' 1 =b. .-. a + b=—r, ab=—Qpy. 

.■.a and b are the roots of the equation u 2 +ru—(^py=0. 

.-. a=-4r+^[4r«+(4p)'], &=-^-i/[i»"H (|i>) 7 ]- 

Let a* be an imaginary seventh root of unity, so that 

w =K^±i/(^ 8 -4)],A=^i[#/(i+3i/-3)+r(i-3,/-3)-rf]. 

Then the required seven roots of the equation are 

tya-tZ/b, wl/a+w* i/b, « s ya+» 5 y&, a> z Z/a+a>* !/b, 

^ ^/a+io \/b, co r * l/a+co 2 \/b, »* \/i-\-u>s i/j, m 

188. Proposed by GUT SCHDTLEB. 

xy+ab=2ax, x i y 3 +a s b 2 =2b i y 2 . 

Solution by 0. W. AHTHONY, Head of Mathematical Department, DeWitt Clinton High School, New York City. 
By squaring the first equation and subtracting from the second we get 
y~xa/b and y=—2xa/b. Whence easily x=b, £( — l±-j/3)6. y=a(lT ]/3)6/«. 

Also solved by G. W. Greenwood, B. A., Professor of Mathematics and Astronomy, McKendree 
College, Lebanon, 111,; G. W. Drake, Fayettevllle, Ark.; Charles E. Barrett, Louisville, Ky.; H. F. 
MacNelsh, A. B., Instructor in Mathematics in the University High School, Chicago, 111.; L. E. New- 
comb, Los Gatos, Cal.; G. B. M. Zerr, A. M., Ph. D., Parsons, W. Va., and J. Scheffer, Kee Mar Col- 
lege, Hagerstown, Md. 



GEOMETRY. 

Problem 203 was also solved by Henry A. Converse, Ph. D. , Instructor in Mathematics, Johns Hop- 
kins University, Baltimore, Md. 

208. Proposed by W. J. GEEENSTBEET, A. M„ Editor of The Mathematical Gazette, Stroud. England. 
Tangents drawn to two confocal parabolae from the point on the common tangent 
intersect at the same angle as the axes of the parabolae. 

I. Solution by G. W. GBEENW00D, A. M. (Oxon), Professor of Mathematics and Astronomy in McKendree 

College, Lebanon, 111. 

PQ is the common tangent; 8, the common focus. Draw PA, PA' paral- 
lel to the axes; PT, PT are the other tangents from P; T, T being the points of 
taugency. Join PS. 



